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Abstract: 
We consider option pricing when dynamic portfolios are discretely rebalanced. The portfolio 
adjustments only occur after fixed relative changes in the stock price. The stock price follows a 
marked point process and the market is incomplete. We first characterize the equivalent 
martingale measures. An explicit pricing formula based on the minimal martingale measure is 
then provided together with the hedging strategy underlying portfolio adjustments. Two examples 
illustrate our pricing framework: a jump process driven by a latent geometric Brownian motion 
and a marked Poisson process. We establish the convergence to the Black-Scholes model when 
the triggering price increment shrinks to zero. For the empirical application we use IBM, France 
Telecom and CAC 40 intraday transaction data, and compare option prices given by the marked 
Poisson model, the Black-Scholes model and observed option prices.  
Executive Summary: 
Due to practical constraints hedging portfolios of derivatives assets are not continuously 
rebalanced. Traders usually readjust their positions after significant moves in the underlying asset 
price. It means that hedging portfolios are discretely rebalanced according to relative price 
movements, i.e. after an increase (or decrease) by a given percentage. 
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described by a process whose logarithmic variations have fixed sizes and occur at random times. 
The fixed size corresponds to the given percentage variation after which a portfolio adjustment 
takes place and adjustments due to price variations are not regularly time spaced. Such a process 
is formally called a marked point process on the real line with one dimensional mark space. The 
real line depicts time while the marks describe the random jumps taking place at random times of 
occurrence of events. 
 
In this paper we analyse the pricing of an option when stock prices follow this kind of processes 
also called space-time point processes. The dynamics of such processes can be estimated on high 
frequency transaction data. The basic structure of space-time point processes is recalled in the 
second section of the paper after a first introductory section. 
 
In a marked point process framework option prices are no more uniquely determined since the 
market is incomplete due to the presence of jumps. Hence there is a need to characterize the set of 
equivalent martingale measures leading to price computation. This is done in the third section. In 
the fourth section we give a pricing formula when a particular choice is made within this set, 
namely the minimal martingale measure introduced by Follmer and Schweizer (1991). An 
explicit form for the trading strategy is derived when this choice is adopted to build hedging 
portfolios. This is an obvious practical advantage of our pricing approach. Both sections are 
closely related to the work of Buhlman, Delbaen, Embrechts and Shiryaev (1996) and Colwell 
and Elliott (1993). 
 
Two examples are further analyzed. The first example consists of a jump process built from the 
random-crossings of a latent (hidden or unobservable) geometric Brownian motion. This model 
corresponds to the intuitive case where the true stock price follows the same process as in the 
Black-Scholes setting but traders only rebalance when the underlying has changed significantly. 
Although intuitive from a financial theory point of view, this specification is not appropriate for 
empirical purposes because of its complexity. 
 
We thus propose a simpler, readily implementable, specification as our second example: a 
marked Poisson process with independent binomial increments. This second parametric model is 
easy to estimate and able to capture some empirical features of stock prices. Indeed, as will 
become apparent in the empirical section of the paper, while being in phase with market practice, 
our pricing methodology also allows an adequate fit of the empirical features of stock price data 
as well as option data. 
 
Three empirical applications are in fact provided in the fifth section. We first study IBM intraday 
transaction data from the NYSE (New York Stock Exchange). 
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option prices. These prices are compared with a Black-Scholes pricing based on a historical 
volatility estimate from daily closing prices. In our second and third examples, we compare the 
ability of the Black-Scholes and of the marked Poisson model to replicate observed prices of 
options on the France Telecom stock and the CAC 40 index listed on the Paris bourse. Besides 
convergence issues of the minimal pricing model to the standard Black-Scholes model when the 
jump size shrinks to zero are also addressed. 